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Introduction
Numerous studies show that many workers face hours constraints in that their desired work time does not correspond to their actual work time [e.g., Euwals and van Soest (1999) , Jacobs and Gerson (1998) , Kahn and Lang (1995) , Otterbach (2010), Sousa-Poza and Henneberger (2002) , Stewart and Swaffield (1997) ]. Such constraints are widespread in mature economies, with more than one third of workers in the United States, Japan, France, Germany, Portugal, and Spain reporting them.
There is also evidence that in some countries, such as Germany, France, and Portugal, such constraints have become more prevalent in recent decades [Otterbach (2010), p. 149] . Several reasons have been offered for the existence of hours constraints, including long-term contracting [Kahn and Lang (1992) ], asymmetric information about workers' productivity [Landers, Rebitzer, and Taylor (1996) , Sousa-Poza and Ziegler (2003) ], income inequality [Bell and Freeman (1995) ], mismatches [Altonji and Paxson (1988) , Kahn and Lang (1996) ], wage rigidity [Kahn and Lang (1996) ], job insecurity [Stewart and Swaffield (1997) ], and labor market regulations [Rottenberg (1995) ]. However, despite the vast interest in the causes of hours constraints, surprisingly little research examines their consequences.
The purpose of this study is to analyze the effect that hours constraints may have on workers' health. The state of workers' health has been receiving increased attention among public officials and also in the business community. As pointed out in a recent
Economist article (July 8 th , 2010), annual check-ups and company wellness programs have become a familiar part of the corporate landscape. More than half of larger U.S.
companies offer advice on health issues and over a third have gyms. Although such attention to workers' physical and psychological well-being may stem from an employer belief that healthier workers are more productive and have lower levels of absenteeism, showing concern for worker well-being may also enhance a firm's reputation, reducing turnover and improving the quality of job applicants.
One important link between a firm's work environment and workers' health is the length of the work week, as well as minimum safety and health requirements for the organization of work time. In Europe, this latter is defined by the Working Time Sparks et al. (1997) , Spurgeon, Harrington, and Cooper (1997) , van der Hulst (2003) ]. 1 A related concept is that of "time poverty" (Vickery, 1977) , i.e. a situation in which individuals do not have enough discretionary time to engage in leisure, educational, and other activities that improve their well-being [Kalenkoski, Hamrick and Andrews, 2010] . Such poverty is often associated with long working hours and it can affect health outcomes.
1 Sparks et al. (1997) , in a meta-analysis of 21 studies, conclude that their results "offer support for a link between long work hours and ill-health" [p. 406] . In another meta-analysis Spurgeon, Harrington, and Cooper (1997) The paper proceeds as follows: section 2 outlines the literature documenting the relationship between working time and health, section 3 describes the data and methods, section 4 presents the results, and section 5 concludes the paper.
Relevant Research
The large body of literature on the relationship between work hours and health indicates that adverse health effects are extensive and range from such medical disorders as general exhaustion, fatigue, stress, unhappiness, and depression to diabetes, impairment of the immune system, hypertension, and severe cardiovascular risk and disease [see Caruso (2006) ]. Additional studies also imply that the length of the work week influences health-related factors like smoking behavior and alcohol consumption [Eriksen (2005) ; Radi, Ostry, and LaMontagne (2007); Steptoe et al. (1998) ], unhealthy eating habits and weight gain [Shields (1999) ], and lack of exercise [Artazcoz et al. (2009) ]. This literature is extensively reviewed in Belkic et al. (2004) , Iwasaki, Takahashi, and Nakata (2006), Sparks et al. (1997) , Spurgeon, Harrington, and Cooper (1997) , van der Hulst (2003) , Virtanen et al. (2010) . The focus in this paper is not on the length of the work week per se, but, instead on the (health) effects of the difference between actual working hours and desired working hours. We are not aware of much research on this topic. Wooden et al. (2009) [Wooden et al. (2009, p. 172) ]. This finding is consistent with workers, whose health and well-being may be differentially affected by working time, selecting into different lengths of workweek to avoid adverse health and wellbeing consequences. Based on their findings, the authors strongly recommend further research to shed light on the question of whether work hours mismatch is also related to adverse health effects.
Friedland and Price (2003), drawing on the first two waves (1986 and 1989) In addition to socio-demographic variables and information on work time and employment, both data sources contain measures of worker preferences with regard to working time. It is important to note, however, that although the items asking respondents about their preferred working hours explicitly refer in both surveys to an adjustment of earnings, they differ in terms of the exact question format and wording.
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For more information on the SOEP and the BHPS, see Wagner, Frick, and Schupp (2007) To provide a meaningful comparison of Germany and the UK, we first calculate the difference between actual weekly work hours (including overtime) and desired work hours for SOEP respondents. We then assign workers to three different categories of hours constraints: (i) overemployed workers, whose actual work time exceeds desired work time by 4 hours; (ii) unconstrained workers, for whom the difference between actual and desired work hours is in the range of -4 hours to +4 hours; and (iii) underemployed workers, whose desired work time exceeds the actual working time by 4 hours. 4 The attribution of BHPS respondents to these categories, in 
A number of estimators have been developed for such models [Chamberlain (1980) , Das and van Soest (1999), Ferrer-i-Carbonell and Frijters (2004) ]. In essence, these models simplify the estimation problem by collapsing the categorical responses into two classes and then implementing a fixed-effects binary logit. The models differ in the way the cut-off point for this dichotomization is determined. However, in a recent study, Baetschmann, Staub, and Winkelmann (2011) show with Monte Carlo simulations that those estimators based on an endogenous dichotomization, i.e.
where the cut-off point is determined as a function of the outcome of the dependent variable, are inconsistent. Baetschmann, Staub, and Winkelmann (2011) propose a new estimator, the "Blow-Up and Cluster" (BUC) estimator, that estimates all possible dichotomizations jointly using different cut-off points. The name of the estimator also describes the way it is implemented: every observation in the sample is replaced by K-1 copies of itself, i.e. the sample is "blow-up", and every K -1 copy of the individual is dichotomized at a different cut-off point. A conditional maximum likelihood logit is then estimated on the entire "blown-up" sample. Since some individuals contribute to several terms in the log-likelihood, standard errors are clustered at the individual level. Baetschmann, Staub, and Winkelmann (2011) On the other hand, workers who receive a health "shock" may argue that their working hours are constrained if the costs of re-contracting outweigh the benefits.
Whether due to health concerns, or to some other cause, these costs would include those of finding a new job with hours that the worker would categorise as "unconstrained".
The argument for reverse causality is that workers' state of health affects their response to a question about whether their preference is for more, or for fewer working hours. This implies that workers' health is exogenous. Factors exogenous to the workplace may certainly play an important role in determining perceived health states. For example, the origins of smoking behaviour may, for many workers, lie outside the workplace.
If workers know their state of health with certainty, perhaps because of chronic illness, they will take this into account when selecting between contracts offering different levels of normal working hours. There is no reason to believe that healthy workers and unhealthy workers differ in their levels of asymmetric information about the nature of the contract. Under these conditions, health status will not drive responses to questions on hours constraints. However, an unexpected change in health status may cause workers to believe that their current working hours are suboptimal. We do not rule out such reverse causality effects, and therefore we cannot be certain that the stronger effect is from hours constraints to health status rather than vice-versa.
Interestingly, our results for the effects of hours constraints on self-assessed health in the BHPS are similar to those for health satisfaction in the BHPS and for both health variables in the SOEP. The difference is that the BHPS self-assessed health question asks respondents to consider their state of health over the last twelve months, while the other questions implicitly ask about current health status. If a twelve month assessment dilutes the role of health surprises in the analysis, then the similarity of response across all four relationships suggests that such health surprises do not have a prominent role in determining hours constraints.
A further methodological issue is related to the use of subjective variables on both the right and left-hand side of the equation: hours constraints are partially subjective (desired working time) and we use self-reported health as an explanatory variable.
The finding that hours constraints is related to subjective health may be driven by unobserved 'third factors' such as personality traits [for example, neuroticism, hardiness, extrovertism, or negative affectivity; see Brief, Burke, George, Robinson and Webster (1988); Watson, Clark and Carey, (1988) ]. The fixed-effects in our model are particularly important in order to capture these unobserved characteristics.
Results
Our initial descriptive analysis illustrates the distributions of the dependent variables and the hours constraints variables pooled over all waves (see tables 1 and 2). Table   1 shows the distributions for the health variables in both the BHPS and the SOEP. A comparison of the health satisfaction variable in the two data sets is difficult as the variables are coded differently. The self-assessed health variable is, however, coded on a 5-point scale in both the BHPS and the SOEP, thus making a comparison
possible. An interesting observation is that Germans assess their health substantially worse than the British -respondents in the BHPS were two times more likely to report a "very good" health than individuals in the SOEP (11% vs. 27%). As there is little evidence that objective health (e.g. life expectancy) differs between these two countries, this difference is most probably being driven by cultural differences in reporting behaviour.
As shown in In the subsequent multivariate analysis, we run all regressions for both the full sample and for men and women separately. 6 Table 3 reports the SOEP regression results for the two subjective health measures, health satisfaction and self-assessed health. The analysis of the SOEP data excludes waves 1993 and 1996 because some variables are not available for these waves. Satisfaction with one's own health is measured on an 11-point scale, ranging from 0 (completely dissatisfied) to 10 (completely satisfied), while self-assessed health is measured on a 5-point scale, which (after recoding) ranges from 1 (bad) to 5 (very good).
One notable insight from this fixed-effects model is that overemployed employees in both the full sample and the female sample are significantly and generally (i.e., regardless of their actual workload) less satisfied with their own health than unconstrained full time workers whose actual work hours are between 35 and 40 hours (reference category). Only for overemployed men is this effect not significant when actual work hours are between 20 and 35 hours per week. The magnitude of these negative health effects can be exemplified as follows: overemployed workers in the full sample with a workload of 35 to 40 hours per week are on average 0.098 of a point less satisfied with their own health than unconstrained workers in the same workload category. The magnitude of this effect is thus comparable to an increase in disability grade of 7 percentage points. A very similar pattern with respect to the sign and significance of the coefficients is observed in the fixed-effects ordered logit model. Only for overemployed men working less than 20 hours per week we do not observe a significant effect in the fixed-effects ordered logit model opposed to the fixed-effects estimates. 6 We also estimate random-effects models (not reported here) that correspond to the fixed-effects models and carry out a Hausman test. In all regression estimations, the results favor the fixedeffects models. 50+ h: overemployed -0,092*** -0,068*** -0,152*** -0,138*** -0,103** -0,213*** -0,052*** -0,037*** -0,082*** -0,178*** -0,122*** -0,274*** Constant 9,240*** 9,489*** 9,074*** 4,829*** 5,132*** 3,369*** The dependent variables are health satisfaction and self-assessed health, respectively. Model also includes socioeconomic control variables for age, tenure, marital status, number of children, net wages, household income, the grade of disability, unpaid overtime, wave dummies, and dummies for 2-digit occupational codes. In the BHPS, satisfaction with health is surveyed on a 7-point scale, ranging from not satisfied at all (1) to completely satisfied (7). It should also be noted that BHPS data The dependent variables are health satisfaction and self-assessed health, respectively. Model also includes socioeconomic control variables for age, tenure, marital status, number of children, net wages, household income, being disabled, unpaid overtime, wave dummies, and dummies for 2-digit occupational codes.
---Categories are omitted due to a small number of observations in these cells. 
Concluding Comments
This study provides additional evidence of a relationship between work time and health. However, in contrast to the wide body of literature on the health effects of work time, we focus on the health effects of the mismatch between desired and actual work time. Thus, following Spurgeon et al. (1997, p. 370) , we argue that the effects of work time on health depend on whether individuals opt for long work hours voluntarily or whether the combination of work intensity and hours prevailing in their job does not meet their preferences. Because work time preferences differ substantially among individuals (especially among women), the associated health implications may be related to the extent to which such preferences are met. Overall, our results provide evidence that overemployment (actual hours exceeding desired hours) has a significantly negative effect on workers' health. This is true even when the actual weekly hours are relatively short. Moreover, although the possibility of reverse causation cannot be fully eliminated, we would argue that the information advantage that workers have over their own health characteristics compared to the characteristics of their job makes it more likely that the effects we observe are driven by the impact of mismatches between actual and desired hours on health rather than vice-versa.
In contrast to the majority of studies that analyze the relationship between work time and health, our study has the advantage of using nationally representative data that cover almost the entire workforce and contain a rich set of controls and several different measures of perceived health. The existence of a panel also allows us to control for potentially omitted unobservable personal traits, such as psychic constitution or early childhood experiences.
The results of our study indicate that labour market and work time policies meant to address health consequences should not only take into account the absolute length of the work week but also the mismatches between actual and preferred work time.
Since a good health state is essential for human manpower, understanding work hours constraints is particularly crucial for employers. These restrictions not only affect workers' health but also serve as a measure of job and life satisfaction. Thus, employer efforts to reduce mismatches between actual and desired work hours could reduce absenteeism due to health problems and improve job performance by means of increased employee motivation and productivity.
Successful strategies for maintaining and improving workers´ health are especially important in the context of demographic change and ageing societies. Germany, for example, faced with massive ageing of the workforce, has increased the statutory retirement age from 65 to 67 to attenuate its shrinking labour force and the resulting shortage of skilled labour. A fortiori, therefore, it is crucial to establish new and enhance existing work time policies in order to assure workers' physical and mental health until old age. To do so successfully, policy-makers must take into account this potential mismatch between actual and desired work hours.
BHPS
Please think back over the last 12 months about how your health has been. Compared to people of your own age, would you say that your health has on the whole been ...
5-point scale [very poor (1) to excellent (5)]
1 Variables are recoded 
